Abstract. In this paper, we determine the general solution of the functional equation f (ux+vy, uy+vx) = g(x, y) h(u, v) where f,g,h: M 2 -» R are unknown functions. We also treat the equation f (ux + vy, uy + vx, zw) = g(x,y,z) h(u,v,w) where /, g,h : R 3 -» R are unknown functions. Our method is elementary and we do not use any regularity conditions. 1991 Mathematics Subject Classification: Primary 39B22.
Introduction Let us define
Prom now on we assume that / is not identically constant, that is / φ c, where c is a constant. We define a function F : R 2 -» R by for all x, y G R. Next, using (5) in (1), we see that
for all χ, y,u,v G R. Substituting χχ = χ + y, yi = x -y, £2 = u + v and 2/2 = u -ν in (6), we have for ail xi,yi,x2,y2 ε R.
Setting yi = 2/2 = 1 in (7), we see that for all χ G R, we see that (8) reduces to
for all xi,i2 € R. Hence M\ : R -> R is a multiplicative map.
Similarly, setting X\ = x 2 = 1 in (7), we have for all χ G R, we see that (11) reduces to
for all τ/1, y 2 G R. Hence M 2 : R -> R is also a multiplicative map. Now letting X2 = 1 = yi in (7), we obtain
for all χi,i/2 G R which yields Next, we suppose α φ 0 β. Then using (22) and (23) and the proof is now complete.
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